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摘  要 
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种对 PAHs 的富集、降解。主要内容和结果包括以下几个方面： 
⑴研究砂土-红树植物体系中砂土对菲和荧蒽的吸附，以及菲和荧蒽在红树
植物组织（根、茎、叶等）的分配转运。将秋茄（Kandelia candel（Linn.）Druce.）
一年生幼苗种植在不同浓度菲（1、5、10、50 和 100 µg·g-1）和荧蒽（2、20、40、
80 和 100 µg·g-1）污染砂土中进行胁迫处理。结果表明 PAHs 从植物根部向茎叶
转运是植物地上部分（茎叶）积累 PAHs 的重要途径。随着处理浓度的增加和胁
迫时间的延长，菲和荧蒽在植物体各组织中的富集量呈逐渐增加的趋势。处理
13 周后，从富集量来看，植物根、茎、叶中的，菲浓度分别为 0.28~4.36 µg·g-1，
0.04~0.84 µg·g-1 和 0.03~0.19 µg·g-1，荧蒽的浓度分别为 0.79~35.76 µg·g-1，
0.07~1.49 µg·g-1 和 0.06~0.13 µg·g-1。植物根系对荧蒽的富集量和根富集系数（Root 
concentration factor, RCF）均大于菲，而菲的茎富集系数（Shoot concentration 
factor, SCF）、叶富集系数（Leaf concentration factor, LCF）及生物富集系数
（Bioconcentration factor, BCF）均比荧蒽的高。秋茄植物有效地去除砂土中菲和





















气孔阻力增加，细胞间隙 CO2 浓度减少，叶绿素 a、b 的含量减少，从而降低了
秋茄幼苗的净光合速率和蒸腾速率。菲对秋茄幼苗生长及光合作用的影响大于荧





































中菲和荧蒽的降解半衰期（T1/2）分别为105.5 h 和120.7 h，联合毒性实验中菲和

































The mangrove ecosystem, as one of the most important intertidal estuarine 
wetlands along tropical and subtropical coastlines, fulfills important ecosystem 
service functions. With the increasing development of destructive activities in coastal 
ecosystems, more and more industrial, agricultural wastewater and living sewage are 
discharging directly into offshore marine areas. Human activities have seriously led to 
the damage of many mangrove wetlands. The unique features of mangroves such as 
high primary productivity, rich organic carbon and anoxic conditions make them a 
location for uptake and preservation of PAHs from anthropogenic inputs. It is very 
important to investigate the behaviors and environmental effects of PAHs compounds 
in mangrove swamps. 
Phenanthrene (PHE) and fluoranthene (FLA) were selected from 16 priority 
PAHs (US EPA) because they were the main representatives of 3-ring and 4-ring 
PAHs, showing high concentration in mangrove sediments and water. Therefore, the 
intention of this study was to provide information of the transport and transformation 
of typical PAHs in simulation systems containing water, sandy soil, algae and plant. 
Simultaneously, toxicity of typical PAHs to plant and algae was studied. 
Accumulation and degradation of typical PAHs by the algae enriched from a 
mangrove aquatic ecosystem were discussed. Some successful results have been 
received. 
⑴ Mangrove plant (Kandelia candel) propagules were obtained from Jiulong 
River Estuary Mangrove Nature Reserve, China. K. candel seedlings were cultivated 
in PHE or FLA contaminated sandy soil for determining the distribution and 
transportation of PHE and FLA in a soil-plant system. The sandy soils with 
concentrations of PHE (0, 1, 5, 10, 50 and 100 µg·g-1) and FLA (0, 2, 20, 40, 80 and 
100 µg·g-1) were prepared. The results showed that the translocation of PAHs from 
root to shoot was an important pathway for the PAHs intake by plant above-ground 
part. The root, shoot and leaf accumulations of PHE and FLA were enhanced with the 
increase of their concentrations in the sandy soil. As the exposing time passed, PHE 















comparison with the control. PHE concentrations of root, shoot and leaf in 13 weeks’ 
treatment were ranged between 0.28～4.36 µg·g-1, 0.04～0.84 µg·g-1 and 0.03～0.19 
µg·g-1, respectively. And FLA accumulations of root, shoot and leaf were in the range 
of 0.79～35.76 µg·g-1, 0.07～1.49 µg·g-1 and 0.06～0.13 µg·g-1, respectively. This 
work consistently showed that root accumulation of FLA was greater than that of PHE, 
as shown by root PAH concentrations or RCF. However, the shoot concentration 
factor (SCF) and the leaf concentration factor (LCF) of PHE were much higher than 
those of FLA. In this research, higher values of BCF were more often noted in the 
PHE treated pots than in the FLA treated pots. The percentage uptake of PHE and 
FLA by K. candel from sandy soil was 31.7% and 19.7% in average. 
 ⑵ The influence of increasing concentrations of PHE and FLA on the 
eco-physiological responses of K. candel, including total biomass, chlorophyll content, 
photosynthesis and root activity, were investigated. Results were as follows: After 
exposure to PAHs, the roots of K. candel appeared swelling, and then turned black 
and rotten. With increasing concentrations of PAHs, the root activity of K. candel 
seedlings increased gradually before 6 weeks and then decreased after 9 weeks. With 
the prolonging of culture time, the root activity of K. candel seedlings increased at 
first and then decreased; while water content and the root to shoot ratio of K. candel 
seedling showed no significant difference from the control group at various 
concentrations of PHE and FLA. However, the root biomass and above-ground 
biomass of K. candel seedlings decreased significantly in comparison with the control, 
with an increase of PAHs concentration in the sandy soil. The chlorophyll a, b 
contents in the leaves of K. candel decreased moderately with an increase of PAHs 
concentration in the sandy soil. Moreover, decrease in stomatal conductance reduced 
the input of CO2, which may be one of the reasons for decreasing net photosynthetic 
rate of K. candel seedlings leaves. With increasing concentrations of PHE and FLA, 
decrease in the transpiration rate of K. candel seedling was observed. The effects of 
PHE and FLA on the growth of K. candel seedling were similar. However, the toxic 
effect of PHE on K. candel was more serious than that of FLA. The tolerance of K. 
candel to PHE and FLA depended on different physical and chemical properties of the 
PAHs. 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
